Sphingomyelin liposomes with defined fatty acids: metabolism and effects on reverse cholesterol transport.
Small unilamellar liposomes prepared from sphingomyelins with defined 14C-labeled fatty acids were studied after injection into rats. The liposomes contained trace amounts of [3H]cholesteryl linoleyl ether (CLE), which served as a nonexchangeable and nonhydrolyzable marker. The liposomes were cleared from the circulation with an initial t1/2 of about 90 min. [14C]18:0- and [14C]18:1-containing sphingomyelins were cleared at a similar rate, but [14C]18:2-sphingomyelin disappeared much faster. The liver accounted for up to 70% of [3H]cholesteryl ether injected with 18:0-sphingomyelin liposomes, and for up to 50% with liposomes prepared from 18:1 or 18:2-sphingomyelin. The initial uptake of the liver appeared to be of the entire particle, and the loss of 14C label with time indicated metabolism of the sphingomyelins. With [14C]18:0-sphingomyelin liposomes, up to 8% of liver radioactivity was recovered in neutral lipids 6 h after injection, and this value was 17 and 22% with [14C]18:2- and [14C]18:1-sphingomyelins, respectively. The recovery in 'carcass' of [3H]cholesteryl ether 3 h after injection of [14C]18:2-sphingomyelin liposomes was 33% and of 14C label, 21%. Injection of 18:1- or 18:2-sphingomyelin liposomes (5.4 mumol/100 g body weight) resulted in a 2-fold increase of plasma unesterified cholesterol; a 30% increase was seen with 18:0 liposomes (2.63 mumol/100 g body weight). In experiments with cultured cells, the unsaturated sphingomyelin liposomes alone enhanced cholesterol efflux more extensively than the saturated ones, but their efficacies became similar when mixed with apoprotein (apo) A-I. At equimolar concentration, apo C-III1 or C-III2 had a smaller effect than apo A-I. It is concluded that 18:1- or 18:2-sphingomyelin tends to form small unilamellar liposomes which may reach also extrahepatic tissues. The liposomes able to enhance cholesterol release in vitro and in vivo. Since they are not a substrate for lecithin-cholesterol acyltransferase, they should be able to deliver the free cholesterol to the liver, where they are also rapidly metabolized.